NBI Data Access

These design notes concern exposing the UNO NBI data (

NBS-992 - Define/prototype how we will incorporate NBI data into Workbench | RESOLVED | ) to users via workbench.

See also Shared data directories

Background
From Robin Gandhi, Univ. of Nebrask at Omaha:

Compute and query infrastructure for National Bridge Inventory data: Federal Highway Administration (FHWA) requires all state Departments of
Transportation/Roads to annually report information on bridges and tunnels that have road traffic. This data, which is called the National Bridge Inventory
(NBI), is made available through position aligned or comma separated values, sometimes compressed, on the FHWA website (https://www.fhwa.dot.gov
/bridge/nbi/ascii.cfm). Since 1992, this dataset has collected approximately 17 million bridge inspection records. Each bridge inspection record conforms to
a data coding guide, which allows the dataset to capture a great amount of information in a dense format. Due to the shear size of these records, simple
tools such as Excel are not suitable for any advanced data analytics. This has been noted by many researchers attempting to analyze this dataset. To
make this dataset more accessible, we have developed scripts to transfer this dataset into a big data pipeline. In particular, we have setup a MongoDB
instance using infrastructure available from a cloud provider (digital ocean). A simple example of the data analytics for all the bridges in Nebraska, which is
possible through the new prototype we developed, is available here: http://faculty.ist.unomaha.edu/rgandhi/r/mongoNBI.html. All data export scripts (in
active development) are available on Github (https://github.com/kaleoyster/ProjectNBI) to replicate these activities.

Discussions began in June 2017 to "transition" to DataDNS. This project presents a couple of interesting opportunities:

® Hosting data in an active (i.e., database) format. While we can keep a copy of the raw data, the active data, even if read only, is likely of more
interest to the community.

® The raw data is available from DOT, but software has been written to convert to a more usable format.

® UNO has provided a sample Jupyter notebook to analyze the data.

Workbench, Share, and DataDNS

®* The Labs Workbench service platform supports launching a variety of services, including analysis environments. It would be easy to include the
UNO Jupyter notebook in a Workbench instance.
® Workbench could easily host a "public* MongoDB for the NBI data. Of course, this raises questions (how long, how do we maintain it going
forward, is there an SLA, do we offer this for everyone?) As a pilot, this seems like an interesting opportunity.
®* The NDS Share Globus endpoint provides a place and mechanism to transfer data. Via Globus Publish, it also supports metadata for dataset
description.
® We end up with the following:
© Raw data via Globus on santiago
Metadata record in Globus onling
Code in Zenodo
MongoDB container running in "public" space on Workbench
Raw data optionally mounted via NFS (however, Workbench is currently at SDSC)
© Notebook container available in Workbench
® We could either install Workbench on santiago or put the data on the SDSC Workbench instance while exploring how best to expose it.
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[e]
[e]

Processing steps for NBI Data

Download the NBI data
git clone https://github.conl kal eoyst er/ Project NBI

python ./ nbi CsvisonConvert er -2/ Downl oadv1l. py

Creates directory NBIDATA containing the raw data

pyt hon3 ./ nbi CsvlsonConverter-2/ ProcessMi n. py
Converts ingests the data into a MongoDB
Data is 6.3 GB uncompressed CSV

MongoDB

Getting the data to Workbench

We can initially add the shared directory to Gluster and transfer or download the data directly.

For this project, the raw data is probably less of a concern than the Mongo data — which poses an interesting question about data sharing.


https://opensource.ncsa.illinois.edu/jira/browse/NDS-992
https://opensource.ncsa.illinois.edu/confluence/display/NDS/Shared+data+directories
http://faculty.ist.unomaha.edu/rgandhi/r/mongoNBI.html
https://github.com/kaleoyster/ProjectNBI
https://github.com/kaleoyster/ProjectNBI

We could setup a globus endpoint or use Santiago?

® santiago.ncsa.illinois.edu runs a globus endpoint (https://data.share.nationaldataservice.org/)
® The data exposed through santiago could be mounted on Workbench — but it's at NCSA, not SDSC

Import into MongoDB

We will host the raw data under /shared/NBIDATA/ as a read-only volume

We will also host an instance of MongoDB in the "public"? hamespace with the official database
Users can access via nbidata.public

This will require running a process to ingest the data.

The "public" namespace can have no service timeouts

Mongo must be accessible to all namespaces, even after we apply network security policies.

Sample Document

"_id" : Objectld("59b8519bf 6b8e300bb668a93"),
"year" : 1992,

"stateCode" : "02",

"structureNunber" : "0175",

"inventoryRoute" : {
"recordType" : "1",
"routeSigningPrefix" : -1,
"desi gnat edLevel Of Service" : -1,
"rout eNunber" : "NA",
"directional Suffix" : -1

b

"hi ghwayAgencyDi strict" : "00",

"count yCode" : O,
"pl aceCode" : O,

"featureslntersected" : {
"featureslntersected" : "NA",
"critical Facilitylndicator" : "NA"

I

"facilityCarriedByStructure" : "NA",

"l ocation" : "NA",

"I nvent oryRTeM nVert Cl earance" : 0,

"kiloneterpoint" : -1,

"baseH ghwayPoi nt" : -1,

"i nvent or yRout eSubr out eNurmber " : {
"LRSI nvent oryRout e" : "NA"

}

"latitude" : O,
"l ongi tude" : O,
"bypassDet our Length" : O,
"toll"™ : -1,
"mai nt enanceReponsi bility" : -1,
"owner" : -1,
"functional dassOf I nventoryRte" @ -1,
"yearBuilt" : -1,
"l anesOnUnder Structure" : {
"]l anesOnStructure" : -1,
"l anesUnder Structure" : 0
},
"averageDailyTraffic" : O,
"year OF Aver ageDai | yTraffic" : -1,
"desi gnLoad" : O,
"appr oachRoadwayW dt h" : 0,
"bridgeMedi an" : 0,
"skew' : 0,
"structureFlared" : O,
"trafficSafetyFeatures" : {


https://webmail.illinois.edu/owa/redir.aspx?C=mJ6qYuPoWBl5oYpQ2gZHj21viCpIq0yZW60ag_lnbYO-L3A3peDUCA..&URL=https%3a%2f%2fdata.share.nationaldataservice.org%2f

"bridgeRailings" : "NA",
"transitions" : "NA",
"approachGuardrail" : "NA",
"approachGuardrail Ends" : "NA"
I
"historical Significance" : -1,
"navigationControl™ : "NA",
"navi gationVeritical Clearance" : 0,
"navi gati onHori zontal C earance" : O,
"strucut reOpenPost edCl osed" : "NA",
"typeOf Service" : {
"typeOf Servi ceOnBridge" : O,
"typeOF Servi ceUnder Bri dge" : 0
}
"structureTypeMain" : {
"ki ndOf Mat eri al Design" : O,
"typeOf Desi gnConstruction” : 0
H
"structureTypeApproachSpans" : {
"ki ndOwat eri al Design" : O,
"t ypeOf Desi gnContruction” : O
b
"nunber O SpanslI nMai nUnit" : O,
"nunber O Appr oachSpans” : O,

"l nventoryRt eTot al Hor zCl earance" : O,
"| engt hOFf Maxi munSpan” : 0,
"structureLength" : 0,

"curbSi dewal k Wdth" : {
"| eft Cur bSi dewal kW dth" : 0,
"right CurbSi dewal kWdth" : 0
b
"bri dgeRoadwayW t hCur bToCurb" : O,
"deckW dt hQut ToQut" : O,
"m nVert Cl ear Over Bri dgeRoadway" : O,

"m ni nunVeri tical Undercl earance" : {
"referenceFeature" : "NA",
"m ni munVeri ti cal Under cl ear ance"
I
"m nLat er al Undercl ear OnRi ght" : {
"referenceFeature” : "NA",
"m ni munLat er al Under cl ear ance"
H
"m nLat eral Undercl ear OnLeft" : -1,
"deck" : "NA",
"superstructure” @ "NA",
"substructure" : "NA",
"channel Channel Protection" : "NA",
"culverts" : "NA",

"met hodUsedToDet er mi neQCper at i ngRat i ng"
"operatingRating" : O,
"met hodUsedToDet er mi nel nvent or yRat i ng"
"inventoryRating" : O,
"structural Eval uation" : "NA",
"deckGeonetry" : "NA",
"undercl ear Vertical Hori zontal " : "N',
"bridgePosting" : -1,
"wat er wayAdequacy" : "NA",
"approachRoadwayAl i gnment” : "NA",
"typeOF Work" : {
"typeOf Wr kProposed" : -1,
"Wor kDoneBy" : "NA"
b
"l engt hOF St ruct ur el nprovenent” : 0,
"inspectionbDate" : -1,
"desi gnat edl nspecti onFrequency" : -1,
"critical Featurel nspection" : {
"fractureCritical Details" : "NA",
"underwat er I nspection" : "NA",
"ot her Speci al | nspection” : "NA"
b

"critical Featurel nspectionDates" : {

-1

-1

-1,

-1,



"fractureCiritcal Detail sDate" : "NA",

"underwat er | nspectionDate" : "NA",
"t her Speci al | nspectionDate" : "NA"
b
"bridgel nprovenent Cost" : O,
"roadwayl npr ovenent Cost" : O,
"total ProjectCost"” : O,

"year O | nprovenent Cost" : 2000,
"borderBridge" : {
"nei ghbori ngSt at eCode" : "NA",
"percent Reponsibility" : -1
H
"borderBridgeStructureNunber” : "NA",
" STRAHNETH ghwayDesi gnation" : -1,
"parall el StructureDesi gnation" : "NA",
"directionOTraffic" : -1,
"tenporaryStructureDesi gnation" "NA",
"hi ghwaySyst enf | nvent oryRoute" : -1,
"federal LandsH ghways" : -1,
"year Reconstructed" : O,
"deckStructureType" : "NA",
"wearingSurface/ ProtectiveSysten! : {
"typeOf Weari ngSurface" : "NA",
"typeOf Menbrane” : "NA",
"deckProtection" : "NA"
}
"avgDai |l yTruckTraffic" : -1,
"desi gnat edNat i onal Net wor k" : -1,
"pi er/ abut ment Protection" : -1,
"nbi sBridgeLength" : "NA",
"scourCritical Bridges" : "NA",
"futureAvgDail yTraffic" : O,
"year Of Fut ur eAvgDai | yTraffic" : 2000,
"m ni munNavi gati onVertical  earanceVertical Li ftBri dge"
"federal Agencyl ndicator"” : "N',
"dat eLast Update" : "NA",
"typeLast Update" : "NA",
"deduct Code" : "Z",
"status with 10 year rule" : "N',
"sufficiencyRatingAsteriskField" : "NA",
"sufficiencyRating" : -1,
"loc" : {
"type" : "Point",
"coordinates" : [
0,
0

Jupyter Notebook

http://faculty.ist.unomaha.edu/rgandhi/r/mongoNBI.html
Dependencies: pymongo, pandas, gridfs (image data only)

Apache Spark

Mongo is only useful for a certain kind of data

Metadata record
Do we host a record describing this dataset
Data citation/identifiers

Is this a different version

0,


http://faculty.ist.unomaha.edu/rgandhi/r/mongoNBI.html

How do we deal with access? In this case, there's nothing to worry about with this dataset, but in the future.
Can someone still use this in 5-10 years

How do we upgrade Mongo,

This is active data vs a live database

Metadata via Globus?

Need to point to FHWA and github repo

Github repo needs to be tagged/versioned.



	NBI Data Access

